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Population pressure in coastal New Hampshire challenges land use decision-making and threatens the ecological 
health and functioning of Great Bay, an estuary designated as both a NOAA National Estuarine Research Reserve 
and an EPA National Estuary Program site. Regional population in the seacoast has quadrupled in four decades 
resulting in sprawl, increased impervious surface cover and larger lot rural development (Zankel, et.al., 2006). All of 
Great Bay’s contributing watersheds face these challenges, resulting in calls for strategies addressing growth, 
development and land use planning. The communities within the Lamprey River watershed comprise this case study. 
Do these towns communicate upstream and downstream when making land use decisions? Are cumulative effects 
considered while debating development?  Do town land use groups consider the Bay or the coasts in their decision-
making?  
 
This presentation, a follow-up from the TCS 2008 conference and a completed dissertation, will discuss a novel 
social science approach to analyze and understand the social landscape of land use decision-making in the towns of 
the Lamprey River watershed. The methods include semi-structured interviews with GIS based maps in a grounded 
theory analytical strategy. The discussion will include key findings, opportunities and challenges in moving towards 
a watershed approach for land use planning. This presentation reviews the results of the case study and developed 
methodology, which can be used in watersheds elsewhere to map out the potential for moving towns towards EBM 
and watershed-scaled, land use planning. 
 
Background and Research Question 
 
The New Hampshire seacoast is a mere 18 miles in length, but includes over 40 coastal watershed communities 
experiencing tremendous population growth and development pressure. The overall rate of population growth from 
1990-2004 was 17.2% and US Census figures report the current population for New Hampshire’s two coastal 
counties as roughly 450,000. This population pressure has challenged land use decision-making in coastal 
communities and threatened the ecological health and functioning of Great Bay, which comprises the bulk of the 
state’s coastal estuarine system.  
 
Great Bay is one of the largest estuaries on the east coast, with 370 km of sensitive inland tidal shoreline. This 
drowned river valley is a tidally dominated estuary with dramatic tidal flow, exposing over half of the sediment as 
mudflats at low tide. Impacts due to population pressure and development have resulted in degraded and lost habitat 
(especially wetlands), decreased biodiversity and the loss of many species such as anadromous fish. Growth-related 
impacts are evident in the indicators measuring the health of the estuary. At recent State Of The Estuary 
conferences, it was noted that all contributing watersheds were increasing in population pressure and impervious 
surface areas and in fact, “the most pressing threats to the estuaries relates to population growth and associated 
increases  in nutrient loads and nonpoint source pollution” (NHEP, 2006; PREP, 2009).  
 
Strategies for Great Bay coastal management therefore call for further efforts within coastal watersheds, specifically 
related to growth, development and land use planning. Great Bay’s NERR program (GBNERR) was established to 
promote management thorough stewardship, education and scientific understanding, much of which is at the 
watershed scale and with a key focus on land use. GBNERR’s needs assessment emphasizes studies of impervious 
surface area, management strategies and cumulative impacts of local land use planning decisions on Great Bay 
watersheds (Smith, 2004; NOAA, 2005).  Although management efforts have resulted in some improvements in the 
indicators for Great Bay’s health, impervious surface area and sprawl are increasing concerns.  
 
The ecological condition of Great Bay and the need for watershed based land use approaches led to the question, is 
there a potential for watershed based land use decision-making? The answer to this research question is discussed by 
defining the existing components within the social landscape of land use decision-making which could support or 
impede a watershed approach. The developed methodology builds a framework of the understanding, 
communication network, cooperation potential, and limitations for developing watershed based land use decision-
making.  
  
Case study, theory and method 
 
The Lamprey River watershed was chosen as the case study after consultation with local experts. It is characterized 
by a range of natural and cultural features, from dams, fish ladders and archaeological sites, to historic mills and 
wild and scenic designation. This watershed also contains a great diversity in its fourteen towns each with unique 
demographic, economic and socio-political character. Active research in a variety of disciplines at the University of  
New Hampshire focuses on the Lamprey River watershed. This study was also informed through literature from a 
variety of fields with key topic areas including: public participatory GIS, watershed management, ecosystem based 
management,  coastal and marine science, coastal and environmental policy, land use and spatial planning, grounded 
theory, action research,  social capital theory and ecosystem management.   
 
The methodology for this research was a grounded theory approach with mixed qualitative methods following the 
modern constructivist practice (Charmaz, 2006; Schram, 2006).  Grounded theory is often best used when trying to 
understand a process. It is a well established social science technique used to develop a substantive theory or 
framework which emerges during rigorous analysis, and is both derived from and grounded in data (Glaser and 
Strauss, 1967; Strauss and Corbin 1998).  It consists of a set of flexible tools, which in this case consists of semi-
structured interviews and GIS-based maps in a map biography fashion. Grounded theory is characterized by 
simultaneous data collection and analysis, the pursuit of themes or patterns, the construction of abstract categories 
that describe social processes, and the integration of such categories into a theoretical framework. The constructed 
theoretical framework, in this case, described the social landscape of land use decision-making within the Lamprey 
River watershed.   
 
Data collection and analysis 
 
Semi-structured interviews with GIS-based maps served as the instruments for data collection. Data was collected 
for both primary and secondary sources. The latter consisted of experts and professionals affected by or influencing 
land use decision-making such as developers, realtors, planners and representatives of state or federal agencies and 
NGOs. The primary data sources included all fourteen towns and representatives from their planning boards, 
conservation commission, zoning boards, open space committees and heritage or historic district commissions. Prior 
to initiating interviews, attendance at weekly town meetings served as an initial contact and introduction method for 
the researcher. The GIS-based maps were meant to serve as a tool during the interviews for encouraging narrative 
and literally drawing examples from the participants’ experience with land use decision-making.  This method 
functions by situating and including local knowledge within a spatial framework, which is argued to help broaden 
community level participation in ecosystem management (St. Martin, 2001; St. Martin and Hall-Arber, 2007).  
 
Data was collected over a 17 month period and included 33 primary interviews and 37 secondary interviews. The 
primary data totaled over 6o hours, averaging 1 hour 47 minutes per interview. Over 400 single spaced pages were 
transcribed from these interviews. Primary interviewees consisted of 12 women and 21 men, of whom only six were 
native to New Hampshire and only two were from the towns in which they serve. The vast majority of interviewees 
served on multiple boards either simultaneously or in succession and represented “super volunteers” in their 
communities. The amount of town land use decision-making experience and institutional memory that was held 
within the volunteer pool totaled 401 years.  
 
After the interview data was transcribed, data was coded, managed and analyzed within NVivo qualitative data 
analysis software. Following the grounded theory approach, emergent themes were identified which described basic 
social processes inherent in the data. Abstract categories were then inductively constructed, sampled, refined and 
compared until theoretical saturation was reached (Schram, 2006).  The categories were then integrated into a 
theoretical framework, which described the social landscape of land use decision-making within the Lamprey River 
watershed. 
 
Results and conclusions 
 
The methodology employed was highly successful. The results include a rich data set and theoretical framework 
which characterizes the social landscape of land use decision-making. This is comprised of three conceptual 
categories. “Gathering community” describes individual and group motivation for volunteerism, the evolution of a 
 sense of community, and a tension surrounding conflict at multiple spatial scales. “Handling conflict” describes the 
characteristics, actions and reactions, structures and processes that contribute to conflict in land use decision-making 
at multiple scales. Finally, “Temporo-Spatially Scaling” describes the factors and forces that promote, encourage, 
hinder or impede the consideration of cumulative decisions and effects over space and time. All three of these 
conceptual categories are detailed by patterns in the data that emerged during analysis. These patterns describe both 
challenges and opportunities in moving towards watershed based land use planning in the Lamprey River watershed.  
 
Additional findings related to this case study indicate that regional planning as currently designed and practiced is 
ineffective in addressing issues of ecosystem sustainability and watershed health. Land use decision-making in this 
case study is characterized by reactionary planning. The state’s institutional frameworks for planning are 
anachronistic and not responsive to the population surge and resulting land use pressures. This does not bode well 
for the long term health of Great Bay.  
 
The theoretical framework and methodology employed were highly successful in addressing the research question 
and can be used to focus future work. The framework itself can be used to develop hypotheses for subsequent 
qualitative or quantitative research on issues concerning the application of ecosystem based management. As this 
method led to substantial action research, it also adds a new dimension to issues in coastal management and policy. 
Finally, this method can be employed in watersheds elsewhere which currently lack a watershed based land use 
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